Distinct roles of p42/p44(ERK) and p38 MAPK in oxidant-induced AP-1 activation and cardiomyocyte hypertrophy.
Cardiac hypertrophy is an adaptive response to a number of heart diseases including myocardial infarction. Although it can be compensatory at first, sustained hypertrophy is often a transition to heart failure. We have found that cardiomyocytes in culture can survive mild doses of H2O2 but develop hypertrophy involving activation of p70 S6 kinase 1 (p70S6K1). Here, the role of p42/p44(ERK) and p38 MAPK in oxidant-induced hypertrophy is tested. H2O2- induced phosphorylation (activation) of p42/p44(ERK) and p38 within 10 min of 200 microM H2O2 exposure. Although p42/p44(ERK) remained highly phosphorylated from 60 to 120 min, the level of p38 phosphorylation reached highest at 60 min and started to decline at 90 min. Inhibiting ERKs with PD98059 attenuated H2O2-induced AP-1 activation but did not affect H2O2-induced p70S6K1 activation or cardiomyocyte enlargement as measured by increases in cell volume and protein content. In contrast, the p38 inhibitor SB202190 has no inhibitory effect on AP-1 activation but partially prevented H2O2 from inducing p70S6K1 activation and cell enlargement. These data suggest that while p42/p44(ERK) participates in gene expression associated with hypertrophy, p38 may regulate cell size increase by p70S6K1 activation.